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South Fish Creek upstream of STH 63.  
Photo taken October 2018.  A major flood event in June 2018 scoured and 

reshaped the channel and left sand deposits on inside bends. 

HUC12: 040103011104 
Located in the Fish Creek Watershed  

 (LS08)   
 

To learn more about this area, see this Wisconsin TWA Project Online! 
 
Or, search Fish Creek at 9ȄǇƭƻǊŜ ²ƛǎŎƻƴǎƛƴΩǎ ²ŀǘŜǊǎ hƴƭƛƴŜ for more detail.  
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Targeted Watershed Assessment Study Summary 
The South Fish Creek Watershed is a subwatershed of the Fish Creek Watershed 
and is located in east central Bayfield County Wisconsin (Figure 1). This 
watershed was monitored in 2015 ς 2016 through a Targeted Watershed 
Assessment (TWA) project to analyze current conditions and to create 
management goals, objectives, and recommendations.  The study involved 
gathering fish, habitat, macroinvertebrate, and chemistry water quality data.  
Monitoring for in-stream total phosphorus concentrations was also conducted by 
Northland College during 2015.  

About the Watershed  

Slightly more than half (58.7%) of the South Fish Creek Watershed is considered 
άundevelopedΣέ ǿƛǘƘ forest, wetland, and grassland/herbaceous land cover.  
Pasture/hay is the largest developed land use (33.8%) in the watershed; only 2.9% of the project area is cultivated cropland.  The entire 
watershed is located in the Lake Superior Clay Plain (a.k.a. Superior Coastal Plain) (Figure 5). Due to the shallow subsurface clay layers, 
South Fish Creek flows are dominated by surface runoff.  Groundwater discharge represents a relatively small contribution to streamflow 
in South Fish Creek. Surface runoff dominance produces flashy streams with very high flows following runoff events and very low base 
flows. 

Biological Communities and Water Quality  

Fish populations at all sites sampled are considered warm transition (cool water) natural communities. Six of the sites are headwater 
communities, while the most downstream site (South Fish Creek at STH 137) is a mainstem community.  Fish index of biotic integrity 
ratings ranged from fair to excellent (1-fair, 4-good, 2-excellent).  Fish communities at all sites were dominated by forage fish species, 
with some game fish and panfish present at the most downstream site. The majority of fish captured at all sites (56% to 93%) are 
ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ άǘƻƭŜǊŀƴǘέ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŘŜƎǊŀŘŀǘƛƻƴΣ ǿƘƛŎƘ ƛǎ common for Clay Plain streams due to the flashy (surface-water 
dominated) flows, periods of no flow or very low flow, and chronic turbidity.       
    
The six headwater sites had good qualitative fish habitat ratings, while the mainstem site at STH 137 had a fair rating.  The extensive 
presence of fine sediment and bank erosion at the mainstem site ǊŜŘǳŎŜǎ ǘƘŜ ǎǘǊŜŀƳΩǎ ŎƻƴŘƛǘƛƻƴ ǊŜƭŀǘƛǾŜ ǘƻ ǳǇǎǘǊŜŀƳ ǿŀǘŜǊǎΦ  
Macroinvertebrate samples had index of biotic integrity (mL.Lύ ǊŀǘƛƴƎǎ ǊŀƴƎƛƴƎ ŦǊƻƳ άŦŀƛǊέ ǘƻ άŜȄŎŜƭƭŜƴǘέΦ  CƛǾŜ ƻŦ ǘƘŜ ǎŜǾŜƴ ǎƛǘŜǎ ƘŀŘ 
άƎƻƻŘέ ratings. These ratings are fairly typical for Clay Plain streams, where macroinvertebrates are well adapted to the flashy flows and 
chronic turbidity.   
 
South Fish Creek is considered impaired due to total phosphorus concentrations exceeding the in-stream water quality standard of 75 
ug/l. During fish surveys three sites that had no flow occurring and only standing pools of water had dissolved oxygen concentrations 
below the 5 mg/l standard for warm transition (cool water) streams.  However, fish communities at these sites had fisheries biotic index 
ratings of good or excellent, so the low dissolved oxygen concentrations were not having a large impact on fish.  Total suspended solids 
concentrations were moderate to high, and transparency was low to moderate, both due largely to the presence of suspended clay. 

Recommendations 

¶ Since South Fish Creek is impaired due to high phosphorus concentrations, efforts should be made to reduce sources of 
phosphorus.  The DNR should work with the Bayfield County Land and Water Conservation Dept. to identify options for 
reducing phosphorus inputs to the creek.  Potential application of best management practices for barnyard runoff control and 
development of farm nutrient management plans should be explored.   
 

¶ The DNR should also work with the Bayfield County Land and Water Conservation Dept. to identify potential options for 
ǊŜŘǳŎƛƴƎ ǇŜŀƪ Ŧƭƻǿǎ ƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘ όά{ƭƻǿ ǘƘŜ Cƭƻǿέ ŜŦŦƻǊǘǎύΦ  {ǘǊŜŀƳōŀƴƪ ŜǊƻǎƛƻƴ ƛǎ ǘȅǇƛŎŀƭƭȅ ǘƘŜ ƭŀǊƎŜǎǘ ǎƻǳǊŎŜ ƻŦ 
suspended sediment and turbidity in Clay Plain streams.  Reducing peak flows can reduce streambank erosion.  This could 
reduce suspended sediment and turbidity in South Fish Creek and Chequamegon Bay. 

 

  

Figure 1: South Fish Creek Watershed Location 
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Wisconsin Water Quality Monitoring and Planning 
This Water Quality Management Plan was ŎǊŜŀǘŜŘ ǳƴŘŜǊ ǘƘŜ ǎǘŀǘŜΩǎ ²ŀǘŜǊ wŜǎƻǳǊŎŜǎ Planning and Monitoring Programs. The plan 
reflects water quality program priorities and Water Resources Monitoring Strategy 2015-2020 and fulfills ²ƛǎŎƻƴǎƛƴΩǎ Areawide Water 
Quality Management Plan requirements under Section 208 of the Clean Water Act. Condition information and resource management 
recommendations support and guide program priorities for the planning area.   
 
This WQM Plan is approved by the Wisconsin DNR and is a formal update to Lake Superior Basin Areawide Water Quality Management 
Plan and WiscoƴǎƛƴΩǎ statewide Areawide Water Quality Management Plan (AWQM Plan). This plan will be forwarded to USEPA for 
certification as a formal update ǘƻ ²ƛǎŎƻƴǎƛƴΩǎ AWQM Plan. 
 
 
Craig Roesler, North District Water Quality Biologist  
Tom Aartilla, North District Water Quality Field Supervisor     
Greg Searle, Water Quality Field Operations Director    
Timothy Asplund, Water Quality Monitoring Section Chief 
Adrian Stocks, Water Quality Bureau Director 

 
Basin/Watershed Partners  
 

Bayfield County Land and Water Conservation Department   
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¶ Craig Roesler, Primary Author and Investigator, North District, Wisconsin DNR 

¶ Lisa Kosmond Helmuth, Program Coordinator & Publications, Wisconsin DNR 
 
This document is available electronically on the 5bwΩǎ ǿŜōǎƛǘŜΦ  The Wisconsin Department of Natural 
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Affirmative Action Plan.  If you have any questions, please write to Equal Opportunity Office, Department 
of the Interior, Washington, D.C. 20240. This publication is available in alternate format (large print, 
Braille, audio tape, etc.) upon request. Call 608-267-7694 for more information.  
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Abbreviations  

AEL: Aquatic Entomology Laboratory at UW ς Stevens Point: the primary laboratory for analysis of macroinvertebrate taxonomy in the 
State of Wisconsin. 
 
BMP: Best Management Practice.  A land management practice used to prevent or reduce nonpoint source pollution such as runoff, total 
suspended solids, or excess nutrients.  
 
DATCP: Wisconsin Department of Agriculture, Trade and Consumer Protection ς the state agency in partnership with DNR responsible 
for a variety of land and water related programs.  
 
DNR: Department of Natural Resources. Wisconsin Department of Natural Resources is an agency of the State of Wisconsin created to 
preserve, protect, manage, and support natural resources. 
 
END: Endangered Species - Wisconsin species designated as rare or unique due to proximity to the farthest extent of their natural range 
or due to anthropogenic deleterious impacts on the landscape or both. 
 
ERW: Exceptional Resource Water- ²ƛǎŎƻƴǎƛƴΩǎ ŘŜǎƛƎƴŀǘƛƻƴ ǳƴŘŜǊ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǿŀǘŜǊǎ ǿƛǘƘ ŜȄŎŜǇǘƛƻƴŀƭ ǉǳŀƭƛǘȅ ŀƴŘ 
which may be provided a higher level of protection through various programs and processes.  
 
FHDB Fishs and Habitat Database ς or Fish Database ς ǘƘŜ ǎǘŀǘŜΩǎ ǊŜǇƻǎƛǘƻǊȅ ŦƻǊ ŦƛǎƘ ǘŀȄƻƴƻƳȅ ŀƴŘ ŀǳǘƻ-calculated metrics involving fish 
assemblage condition and related. 
 
FIBI: Fish Index of biological integrity (Fish IBI).  An Index of Biological Integrity (IBI) is a scientific tool used to gauge water condition 
based on biological data. Results indicate condition and provide insight into potential degradation sources. In Wisconsin, specific fish IBI 
tools are developed for specific natural communities. Biologists review and confirm the natural community to use the correct fish IBI tool.  
 
HUC: Hydrologic Unit Code.  A HUC is a code that represents nested hydrologic watersheds delineated by a multiple agencies at the 
federal and state level including USGS, USFS, and Wisconsin DNR.  
 
MDM: Maximum Daily Averages ς maximum daily average is a calculated metric that may be used for temperature, dissolved oxygen and 
related chemistry parameters to characterize water condition. 

 
mg/L: milligrams per liter - a volumetric measure typically used in chemistry analysis characterizations. 
 
MIBI: Macroinvertebrate Index of biological integrity.   In Wisconsin, the MIBI, or macroinvertebrate Index of biological integrity, was 
developed to assess macroinvertebrate community condition.  
 
Monitoring Seq. No.  Monitoring Sequence Number refers to a unique identification code generated by the Surface Water Integrated 
aƻƴƛǘƻǊƛƴƎ {ȅǎǘŜƳ ό{²La{ύΣ ǿƘƛŎƘ ƘƻƭŘǎ ƳǳŎƘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ŘŀǘŀΦ 
 
NC: Natural Community.  A system of categorizing water based on inherent physical, hydrologic, and biological components. Streams and 
Lakes have uniquely derived systems that result in specific natural community designations for each lake and river segment in the state. 
These designations dictate the appropriate assessment tools which improves the condition result, reflecting detailed nuances reflecting 
the modeling and analysis work foundational to the assessment systems.  
 
ND: No detection ς a term used typically in analytical settings to identify when a parameter or chemical constituent was not present at 
levels higher than the limit of detection. 
 
NRCS: USDA Natural Resources Conservation Service  - the federal agency providing local support and land management outreach work 
with landowners and partners such as state agencies. 
 
ORW: Outstanding Resource Water- ²ƛǎŎƻƴǎƛƴΩǎ ŘŜǎƛƎƴŀǘƛƻƴ ǳƴŘŜǊ ǎǘŀǘŜ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǎǘŀƴŘŀǊŘǎ ǘƻ ǿŀǘŜǊǎ ǿƛǘƘ ƻǳǘǎǘŀƴŘƛƴƎ ǉǳŀƭƛǘȅ ŀƴŘ 
which may be provided a higher level of protection through various programs and processes.  
 
SC: Species of Special Concern- species designated as special concern due to proximity to the farthest extent of their natural range or due 
to anthropogenic deleterious impacts on the landscape, or both. 
 
SWIMS ID.  Surface Water Integrated Monitoring System (SWIMS) identification number is the unique monitoring station identification 
number for the location of monitoring data.  
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TDP: Total Dissolved Phosphorus ς an analyzed chemistry 
parameter collected in aquatic systems positively correlated with 
excess productivity and eutrophication in Wisconsin waters.  
 
TMDL: Total Maximum Daily Load ς a technical report required for 
impaired waters Clean Water Act. TMDLs identify sources, sinks and 
impairments associated with the pollutant causing documented 
impairments. 
 
TP: Total Phosphorus - an analyzed chemical parameter collected in 
aquatic systems frequently positively correlated with excess 
ǇǊƻŘǳŎǘƛǾƛǘȅ ŀƴŘ ŜǳǘǊƻǇƘƛŎŀǘƛƻƴ ƛƴ Ƴŀƴȅ ƻŦ ²ƛǎŎƻƴǎƛƴΩǎ ǿŀǘŜǊǎΦ 
 
THR: Threatened Species - Wisconsin species designated as 
threatened due to proximity to the farthest extent of their natural 
range or due to anthropogenic deleterious impacts on the 
landscape, or both. 
 
TWA:  Targeted Watershed Assessment.  A study design centered 
on watersheds that uses a blend of geometric design and targeted 
site selection to gather baseline data and additional collections for 
unique, site-specific to answer environmental questions including 
effectiveness monitoring of management actions, evaluation 
surveys for site specific criteria or permits, protection projects, and 
generalized watershed planning studies. 
 
TSS: Total suspended solids ς an analyzed physical parameter 
collected in aquatic systems that is frequently positively correlated with excess productivity, reduced water clarity, reduced dissolved 
oxygen and degraded biological communities. 
 
WATERS ID.  The Waterbody Assessment, Tracking, and Electronic Reporting System Identification Code.  The WATERS ID is a unique 
ƴǳƳŜǊƛŎŀƭ ǎŜǉǳŜƴŎŜ ƴǳƳōŜǊ ŀǎǎƛƎƴŜŘ ōȅ ǘƘŜ ²!¢9w{ ǎȅǎǘŜƳΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ά!ǎǎŜǎǎƳŜƴǘ ¦ƴƛǘ L5 ŎƻŘŜΦέ ¢Ƙƛǎ ŎƻŘŜ ƛǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ 
unique stream segments or lakes assessed and stored in the WATERS system. 
 
WBIC: Water Body Identification CodeΦ  ²5bwΩǎ ǳƴƛǉǳŜ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŎƻŘŜǎ ŀǎǎƛƎƴŜŘ ǘƻ ǿŀǘŜǊ ŦŜŀǘǳǊŜǎ ƛƴ ǘƘŜ ǎǘŀǘŜΦ ¢ƘŜ ƭƛƴŜǎ ŀƴŘ 
information allow the user to execute spatial and tabular queries about the data, make maps, and perform flow analysis and network 
traces. 
 
WSLH: Wisconsin State Laboratory of Hygieneς ǘƘŜ ǎǘŀǘŜΩǎ ŎŜǊǘƛŦƛŜŘ ƭŀōƻǊŀǘƻǊȅ ǘƘŀǘ ǇǊƻǾƛŘŜǎ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ŀƴŀƭȅǘƛŎŀƭ services including 
toxicology, chemistry, and data sharing. 
 

  

South Fish Creek at CTH E (Map Site No. 1)  October 31, 2018. Photo by 
Craig Roesler. 



March 23, 2020 
[South Fish Creek Targeted Watershed Assessment: A Water Quality Report to Restore 

Wisconsin Watersheds 2020] 

 

8 | P a g e 

 

WQM Plan Goals 
The overall goal of this plan is to identify water quality 
conditions and work toward improving and protecting 
water quality in the South Fish Creek Watershed of the 
Lake Superior Basin. This Targeted Watershed Assessment 
project funded the collection of data to monitor 
chemistry, biological and habitat data for analyzing 
current conditions and to make recommendations for 
future management actions in the area. This plan is 
designed to present monitoring study results, identify 
issues or concerns in the area found during the project 
and to make recommendations to improve or protect 
water quality consistent with Clean Water Act guidelines 
and state water quality standards.  
 
 
 

Resources Overview  

Location and Size 

The South Fish Creek Watershed has an area of 110 km2 (42.4 mi2) (27,120 acres) and is in Bayfield County, Wisconsin (Figure 2).  South 
Fish Creek merges with North Fish Creek to form Fish Creek, which flows for 1.3 miles before flowing into Chequamegon Bay, Lake 
Superior.   
 

Land Use, Population 

South Fish Creek Watershed land use is shown in Figures 3 
and 4.   
 

¶ Slightly more than half (58.7%) of the watershed has 
undeveloped land uses (forest, wetland, grassland/ 
herbaceous).   

¶ Pasture/hay is the largest developed land use (33.8%).  

¶ Only 2.9% of the watershed is cultivated cropland.  
 
The South Fish Creek Watershed includes the Towns of 
Eileen, Keystone, and Mason (Combined 2016 Population: 
1,385).  Assuming an even distribution of population in 
these towns suggests the South Fish Creek Watershed has a 
population of about 545 persons.  The  City of Ashland 
(2016 population: 7957)  is located a few miles to the the 
northeast  of the South Fish Creek Watershed (Figure 2). 

 

Figure 3.  South Fish Creek Watershed NLCD Land Cover Percentages (grouped 

by land cover type) in 2017. 

Figure 2. South Fish Creek Watershed Boundary. 
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Figure 4. South Fish Creek Watershed NLCD 2011 Land 

Cover. 
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Ecological Landscapes  

The South Fish Creek Watershed is located within the Superior Coastal 
Plain (Figure 5).  The Superior Coastal Plain (aka Lake Superior Clay Plain) 
is Wisconsin's northernmost Ecological Landscape, bordered on the 
north by southwestern Lake Superior and on the south by the Northwest 
Sands, the Northwest Lowlands, and the North Central Forest.  The 
climate is strongly influenced by Lake Superior, resulting in cooler 
summers, warmer winters, and greater precipitation compared to more 
inland locations. The watershed soils in this area heavily influence water 
color, streambank stability, and water clarity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Soils 

The watershed is in the Lake Superior Clay Plain and most soils have high clay 
content. The four most common soil mapping units are (Figure 6): 
 

¶ 480B (34.5%) Portwing-Herbster complex 

¶ 580B (20.6%) Sanborg-Badriver complex 

¶ 756B (8.2%) Superior-Sedgwick complex 

¶ 713B (8.2%) Kellogg-Allendale-Ashwabay complex 
 
The two most common units (480B and 580B; 55% of watershed) have surficial 
soil textures of silt loam or clay loam.  An underlying clay layer begins 9-to-17 
inches below the soil surface.  Depth to water table ranges from 0 to 12 inches 
below the surface.  The runoff class is high.  
 
The third and fourth most common units (756B and 713B; 16% of watershed) 
have coarser surficial textures ranging from fine sandy loam to loamy sand.  For the 
Superior-Sedgwick complex (756B) - an underlying clay layer begins at 14 to 16 
inches below the surface; depth to water table is 6 inches below the surface; runoff class is very high.  For the Kellogg-Allendale-
Ashwabay complex (713B) ς an underlying clay or silty clay layer begins at 26 to 45 inches below the surface; depth to water table is 6 to 
30 inches below the surface; runoff class is very low. Hydrologic soil groups are shown in Figure 7.  The majority of soils are included in 
hydrologic soil group D.  These are soils having a very slow infiltration rate and a high runoff potential when thoroughly wetted.  The 
widespread presence of shallow subsurface clay layers in the watershed is the primary cause of this condition.    

Figure 5. South Fish Creek Watershed and 

²ƛǎŎƻƴǎƛƴΩǎ 9ŎƻƭƻƎƛŎŀƭ [ŀƴŘǎŎŀǇŜǎ   

               Read more at Wisconsin DNR 

South Fish Creek at HWY 63, 2018 
 (Map Site No. 3). Photo by Craig Roesler. 

 

https://dnr.wi.gov/topic/landscapes/index.asp?mode=detail&Landscape=15









































